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SYSTEM AND METHOD FOR COMMUNICATING 
TELECOMMUNICATION INFORMATION FROM A BROADBAND NETWORK 
TO A TELECOMMUNICATION NETWORK 

RELATED APPLICATIONS 

This application is related to U.S. Application Serial No. , entitled 

"SYSTEM AND METHOD FOR COMMUNICATING TELECOMMUNICATION 
INFORMATION FROM A TELECOMMUNICATION NETWORK TO A 

BROADBAND NETWORK" and filed , Attorney's Docket No. 

066303.01 ll\ 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of communications and, more 
particularly, to a system and method for communicating telecommunication 
information from a broadband network to a telecommunication network. 
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BACKGROUND OF THE INVENTION 

The public switched telephone network (PSTN) is a circuit-switched network 
that uses dedicated lines to communicate telephone calls. At a central office, a digital 
Class 5 switch receives analog telephone signals from a user, digitizes the analog 
telephone signals, and then multiplexes the digital signals over a network of circuit- 
switched backbone transport lines. An interexchange carrier (IXC) transports the call 
to a destination Local Access Transport Area (LATA), where it is handed to a local 
service provider and reconverted to an analog signal for delivery to a second user. 

As the Internet has driven demand for greater bandwidth over data networks, 
new broadband technologies have emerged that allow the delivery of telephone calls 
using data packets communicated over broadband networks. Unfortunately, current 
solutions have been technology dependent, supporting only a single architecture. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a system and method for 
communicating telecommunication information from a broadband network to a 
telecommunication network is provided that substantially eliminates or reduces 
5 disadvantages or problems associated with previously developed systems and 

methods. 

In one embodiment, a gateway for communicating telecommunication 
information includes packetization modules and telecommunication interface 
modules. The packetization modules receive first data packets from a first broadband 

10 network using a first data communications protocol and extract first 

telecommunication information associated with a first subscriber from the first data 
packets. The packetization modules also receive second data packets from a second 
broadband network using a second data communication protocol and extract second 
telecommunication information associated with a second subscriber from the second 

15 data packets. The telecommunication interface modules communicate the first 

telecommunication information to a telecommunication network using a first 
telecommunication interface associated with the first subscriber and communicate the 
second telecommunication information to the telecommunication network using a 
second telecommunication interface associated with the second subscriber. 

20 In another embodiment, a system for communicating telecommunication 

information includes a memory, a packetization module, and a telecommunication 
interface module. The memory stores subscriber profiles associating each of several 
subscribers with a telecommunication interface. The packetization module receive 
data packets from a broadband network and extract telecommunication information 

25 associated with a subscriber from the data packets using a data communication 

protocol associated with the subscriber. The telecommunication interface module 
communicates the telecommunication information to a telecommunication network 
using a telecommunication interface associated with the subscriber. 

The present invention provides a number of important technical advantages. 

30 The present invention uses broadband networks to communicates telecommunication 

information between a telecommunication network and customer premises equipment. 
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Because digital subscriber line (DSL) 5 cable, wireless, and other broadband platforms 
deliver greater bandwidth than traditional plain old telephone service (POTS), the 
present invention provides a more efficient means of communicating 
telecommunication information. 

Rather than provide a single, technology-dependent solution, the present 
invention uses several, alternative telecommunication, compression, and broadband 
technologies to couple a telecommunication network to a broadband network. For 
example, the present invention may receive telecommunication information from a 
telecommunication network using different telecommunication interfaces and 
compress the telecommunication information using various compression algorithms. 
In addition, the present invention may generate data packets encapsulating the 
telecommunication information according to several, alternative data communication 
protocols and then communicate the data packets to broadband networks using 
different data links. Because the present invention supports several, alternative 
telecommunication, compression, and broadband technologies, it is compatible with 
many different DSL, cable, wireless, and other types of broadband platforms. As a 
result, telecommunication providers can deploy the present invention with greater 
flexibility and in a more cost-effective manner. For these and other readily apparent 
reasons, the present invention represents a significant advance over prior systems and 
methods. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 illustrates a system that communicates telecommunication 
information between a telecommunication network and customer premises equipment 
using a DSL platform; 

FIGURE 2 illustrates a system that communicates telecommunication 
information between a telecommunication network and customer premises equipment 
using a cable platform; 

FIGURE 3 illustrates a system that communicates telecommunication 
information between a telecommunication network and customer premises equipment 
using a wireless platform; 

FIGURE 4 illustrates a system that uses several, alternative 
telecommunication interfaces, data compression algorithms, data communication 
protocols, and data links to couple a telecommunication switch to DSL, cable, and 
wireless platforms; 

FIGURE 5 illustrates a gateway that uses several, alternative 
telecommunication interfaces, data compression algorithms, data communication 
protocols, and data links to communicate telecommunication information; 

FIGURE 6 illustrates a configuration of telecommunication interface modules, 
echo cancellation modules, compression modules, packetization modules, and 
network interface modules within a gateway; 

FIGURE 7 illustrates a table of subscriber profiles relating to a gateway; and 

FIGURES 8A, 8B, and 8C illustrate a flowchart of a method of 
communicating telecommunication information using several, alternative 
telecommunication interfaces, data compression algorithms, data communication 
protocols, and data links. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

FIGURE 1 illustrates a system 10 that communicates telecommunication 
information between a telecommunication network 12 and customer premises 
equipment 14 using a DSL platform. System 10 includes a switch 16, a gateway 18, a 
5 digital subscriber line access multiplexer (DSLAM) 20, integrated access devices 

(IADs) 22, and terminal devices 24a, 24b, and 24c (collectively, terminal devices 24). 
Using DSL technology, DSLAM 20 and IADs 22 deliver greater bandwidth over local 
loop circuits 30 than traditional plain old telephone service (POTS) and, thus, more 
efficiently communicate telecommunication information between telecommunication 

10 network 12 and customer premises equipment 14. To couple telecommunication 

network 12 to DSLAM 20, gateway 18 performs various compression and protocol 
conversions. Because gateway 18 supports several, alternative telecommunication, 
compression, and broadband technologies, it provides an integrated solution that is 
compatible with many different DSL platforms. As a result, telecommunication 

15 providers can deploy system 10 with greater flexibility and in a more cost-effective 

manner. 

Telecommunication network 12 may be a public switched telephone network 
(PSTN), a private switched telephone network, or any other interconnected collection 
of telecommunication switches that provide local, regional, long distance, or 

20 international telephone service. Telecommunication information may include voice, 

data, image, video, or any other type of information that can be communicated using 
telecommunication network 12. 

Telecommunication switch 16 communicates telecommunication information 
between telecommunication network 12 and gateway 18. Switch 16 may be a class 4 

25 switch, a class 5 switch, or any other suitable device that communicates 

telecommunication information with telecommunication network 12. 

Gateway 18 performs various compression and protocol conversions to 
communicate telecommunication information between switch 16 and DSLAM 20. To 
communicate telecommunication information with switch 16, gateway 18 uses 

30 GR-303, TR-8, signal system 7 (SS7), V5, integrated services digital network (ISDN) 

lines, unbundled analog lines, or any other suitable telecommunication interface 26. 
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To communicate telecommunication information with DSLAM 20, gateway 18 
generates data packets according to Internet Protocol (IP), Asynchronous Transfer 
Mode (ATM), Frame Relay, or any other suitable data communication protocol and 
communicates the data packets with DSLAM 20 using DS-1 lines, DS-3 lines, OC-3 
5 lines, Ethernet lines, or any other suitable data link 28. In addition, to facilitate 

efficient communication of telecommunication information over the DSL platform, 
gateway 18 may compress and de-compress telecommunication information using 
various compression algorithms. Gateway 18 also may selectively perform echo 
cancellation on the telecommunication information to isolate and filter unwanted 

10 signal reflections. 

Gateway 18 uses subscriber profiles to support these alternative 
telecommunication, compression, and broadband technologies. Gateway 18 receives 
subscriber information indicating a combination of telecommunication interfaces 26, 
data compression algorithms, data communication protocols, and data links 28 that 

15 gateway 18 should use in servicing either an individual subscriber or a group of 

subscribers. According to the received subscriber information, gateway 1 8 generates 
and stores a subscriber profile associating the individual subscriber or group of 
subscribers with the combination of telecommunication interfaces 26, data 
compression algorithms, data communication protocols, and data links 28. Gateway 

20 18 may receive the subscriber information from switch 16, IADs 22, or a management 

device 19. Management device 19 may be a network management system (NMS), a 
Softswitch, or any other suitable device for managing the operation of gateway 18 and 
may communicate subscriber information to gateway 18 using either a wireline, 
wireless, or other suitable type of data link 21 or data network 32. In a particular 

25 embodiment, gateway 18 receives subscriber information relating to one of IADs 22, 

and in response, gateway 1 8 generates and stores a subscriber profile associating the 
subscribers serviced by IAD 22 with a combination of telecommunication interfaces 
26, data compression algorithms, data communication protocols, and data links 28 
that gateway 18 should use in servicing those subscribers. 

30 To communicate telecommunication information between switch 16 and 

DSLAM 20, gateway 18 identifies a subscriber associated with the 
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telecommunication information and communicates the telecommunication 
information according to the subscriber's stored profile. To communicate 
telecommunication information from switch 16 to DSLAM 20, gateway 18 receives 
telecommunication information from switch 16 using interface 26 associated with the 
5 subscriber, compresses the telecommunication information using the data 

compression algorithm associated with the subscriber, generates data packets 
encapsulating the telecommunication information according to the data 
communication protocol associated with the subscriber, and communicates the data 
packets to DSLAM 20 using data link 28 associated with the subscriber. To 

10 communicate telecommunication information from DSLAM 20 to switch 16, gateway 

18 receives data packets from data link 28 associated with the subscriber, extracts 
telecommunication information from the data packets according to the data 
communication protocol associated with the subscriber, de-compresses the 
telecommunication information according to the data compression algorithm 

15 associated with the subscriber, and communicates the telecommunication information 

to switch 16 using interface 26 associated with the subscriber. By supporting several, 
alternative telecommunication interfaces 26, data compression algorithms, data 
communication protocols, and data links 28, gateway 18 provides an integrated 
communication solution that is compatible with many different DSL platforms. 

20 Although not illustrated in FIGURE 1, data switches, routers, or other data 

communication equipment may be coupled between gateway 18 and DSLAM 20. 
Using IP, ATM, Frame Relay, or any other suitable data communication protocol, the 
data communication equipment may communicate data packets between gateway 1 8 
and DSLAM 20. 

25 DSLAM 20 communicates data packets between gateway 18 and IADs 22 

using DSL technology. DSLAM 20 receives data packets from gateway 18, processes 
the data packets to generate digital DSL data, and communicates the digital DSL data 
to IADs 22 using local loop circuits 30. DSLAM 20 also receives digital DSL data 
from IADs 22 using local loop circuits 30, identifies data packets for delivery to 

30 gateway 18, and communicates the data packets to gateway 18. Asymmetric DSL 

(ADSL), integrated DSL (IDSL), symmetric DSL (SDSL), high data rate DSL 
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(HDSL), rate-adaptive DSL (RADSL), very-high data rate DSL (VDSL), DSL-LITE, 
or other forms of DSL technology allow data transmissions over local loop circuits 30 
at greater speeds than offered by traditional dial-up modems. As a result, by using 
DSL technology, system 10 may support broadband, telecommunication services over 
5 local loop circuits 30. 

In a particular embodiment, DSLAM 20 also communicates data packets 
between data network 32 and IADs 22. Data network 32 may include a wide-area 
network (WAN), a local-area network (LAN), the Internet, or any other 
interconnected collection of switches, routers, or other data communication 

10 equipment that provides data services. DSLAM 20 receives data packets from data 

network 32, processes the data packets to generate digital DSL data, and 
communicates the digital DSL data to IADs 22 using local loop circuits 30. DSLAM 
20 also receives digital DSL data from local loop circuits 30, identifies data packets 
for delivery to data network 32, and communicates the data packets to data network 

15 32. 

IADs 22 communicate telecommunication information between DSLAM 20 
and terminal devices 24. IADs 22 receive digital DSL data from local loop circuits 
30, identify data packets including telecommunication information for terminal 
devices 24, process the data packets to generate analog telephone signals, and 

20 communicate the analog telephone signals to terminal devices 24 using subscriber 

lines 34. IADs 22 also receive, from subscriber lines 34, analog telephone signals 
communicating telecommunication information from terminal devices 24. IADs 22 
process the analog telephone signals to generate data packets including the 
telecommunication information, process the data packets to generate digital DSL data, 

25 and communicate the digital DSL data to DSLAM 20 using local loop circuits 30. 

Each subscriber line 34 may support one or more terminal devices 24 and may couple 
to terminal devices 24 using wireline, wireless, or any other suitable communication 
path. Terminal devices 24 may include telephones 24a, facsimile machines 24b, 
computers 24c, or any other suitable device that communicates telecommunication 

30 information using telecommunication network 12. 
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In a particular embodiment, IADs 22 also communicate data packets with 
LANs 36. IADs 22 receive digital DSL data from local loop circuits 30, identify data 
packets for delivery to LANs 36, and communicate the data packets to LANs 36. 
IADs 22 also receive data packets from LANs 36, process the data packets to generate 
5 digital DSL data, and communicate the digital DSL data to DSLAM 20 using local 

loop circuits 30. 

Although FIGURE 1 illustrates switch 16, gateway 18, and DSLAM 20 as 
separate devices, the present invention contemplates that system 10 may include any 
combination of one or more devices at one or more locations that communicate 
10 telecommunication information between telecommunication network 12 and customer 

premises equipment 14 using a DSL platform. For example, in an alternative 
embodiment, a single device may perform the operations associated with gateway 18 
and DSLAM 20. 

FIGURE 2 illustrates a system 50 that communicates telecommunication 

15 information between telecommunication network 12 and customer premises 

equipment 14 using a cable platform. System 50 includes switch 16, gateway 18, a 
cable modem termination system (CMTS) 52, media terminal adapters (MTAs) 54, 
and terminal devices 24. System 50 operates in a similar manner as system 10, except 
instead of using DSLAM 20 and IADs 22 to communicate digital DSL data over local 

20 loop circuits 30, system 50 uses CMTS 52 and MTAs 54 to communicate data packets 

over cable links 56. CMTS 52 and MTAs 54 deliver greater bandwidth over cable 
link 56 than traditional plain old telephone service (POTS) offers over local link 
circuits 30. Thus, CMTS 52 and MTAs 54 provide a more efficient means of 
communicating telecommunication information between telecommunication network 

25 12 and customer premises equipment 14. To couple telecommunication network 12 

to CMTS 52, gateway 18 performs various compression and protocol conversions. 
Because gateway 18 supports several, alternative telecommunication, compression, 
and broadband technologies, gateway 18 is compatible with many different cable 
platforms. As a result, telecommunication providers can deploy system 50 with 

30 greater flexibility and in a more cost-effective manner. 
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Gateway 18 performs various compression and protocol conversions to 
communicate telecommunication information between switch 16 and CMTS 52. To 
communicate telecommunication information with switch 16, gateway 18 uses 
GR-303, TR-8, SS7, V5, ISDN lines, unbundled analog lines, or any other suitable 
5 telecommunication interface 26. To communicate telecommunication information 

with CMTS 52, gateway 18 generates data packets according to IP, ATM, Frame 
Relay, or any other suitable data communication protocol and communicates the data 
packets with CMTS 52 using DS-1 lines, DS-3 lines, OC-3 lines, Ethernet lines, or 
other suitable data link 28. In addition, to facilitate efficient communication of 

10 telecommunication information over the cable platform, gateway 18 may compress 

and de-compress telecommunication information using various compression 
algorithms. Gateway 18 also may selectively perform echo cancellation on the 
telecommunication information to isolate and filter unwanted signal reflections. 

Gateway 18 uses subscriber profiles to support these alternative 

15 telecommunication, compression, and broadband technologies. Gateway 18 receives 

subscriber information indicating a combination of telecommunication interfaces 26, 
data compression algorithms, data communication protocols, and data links 28 that 
gateway 18 should use in servicing either an individual subscriber or a group of 
subscribers. According to the received subscriber information, gateway 18 generates 

20 and stores a subscriber profile associating the individual subscriber or group of 

subscribers with the combination of telecommunication interfaces 26, data 
compression algorithms, data communication protocols, and data links 28. Gateway 
18 may receive the subscriber information from switch 16, MTAs 54, or a 
management device 19. Management device 19 may be a network management 

25 system (NMS), a Softswitch, or any other suitable device for managing the operation 

of gateway 18 and may communicate subscriber information to gateway 18 using 
either a wireline, wireless, or other suitable type of data link 21 or data network 32. 
In a particular embodiment, gateway 18 receives subscriber information relating to 
one of MTAs 54, and in response, gateway 18 generates and stores a subscriber 

30 profile associating the subscribers serviced by MTA 54 with a combination of 
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telecommunication interfaces 26, data compression algorithms, data communication 
protocols, and data links 28 that gateway 18 should use in servicing those subscribers. 

To communicate telecommunication information between switch 16 and 
CMTS 52, gateway 18 identifies a subscriber associated with the telecommunication 
5 information and communicates the telecommunication information according to the 

subscriber's stored profile. To communicate telecommunication information from 
switch 16 to CMTS 52, gateway 18 receives telecommunication information from 
switch 16 using interface 26 associated with the subscriber, compresses the 
telecommunication information using the data compression algorithm associated with 

10 the subscriber, generates data packets encapsulating the telecommunication 

information according to the data communication protocol associated with the 
subscriber, and communicates the data packets to CMTS 52 using data link 28 
associated with the subscriber. To communicate telecommunication information from 
CMTS 52 to switch 16, gateway 18 receives data packets from data link 28 associated 

15 with the subscriber, extracts telecommunication information from the data packets 

according to the data communication protocol associated with the subscriber, de- 
compresses the telecommunication information according to the data compression 
algorithm associated with the subscriber, and communicates the telecommunication 
information to switch 16 using interface 26 associated with the subscriber. By 

20 supporting several, alternative telecommunication interfaces 26, data compression 

algorithms, data communication protocols, and data links 28, gateway 18 provides an 
integrated communication solution that is compatible with many different cable 
platform. 

Although not illustrated in FIGURE 2, data switches, routers, or other data 
25 communication equipment may be coupled between gateway 18 and CMTS 52. 

Using IP, ATM, Frame Relay, or any other suitable data communication protocol, the 
data communication equipment may communicate data packets between gateway 18 
and CMTS 52. 

CMTS 52 communicates data packets between gateway 18 and MTAs 54. 
30 CMTS 52 receives data packets from gateway 18, processes the data packets for 

communication over cable link 56, and communicates the data packets to MTAs 54 
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using cable link 56. CMTS 52 also receives data packets from MTAs 54 using cable 
link 56, identifies data packets for delivery to gateway 18, and communicates the data 
packets to gateway 18. CMTS 52 and MTAs 54 communicate data over cable link 56 
at greater speeds than offered by traditional dial-up modems. As a result, system 50 
5 may support broadband, telecommunication services over cable link 56. 

In a particular embodiment, CMTS 52 also communicates data packets 
between data network 32 and MTAs 54. CMTS 52 receives data packets from data 
network 32, processes the data packets for communication over cable link 56, and 
communicates the data packets to MTAs 54 using cable link 56. CMTS 52 also 

10 receives data packets from cable link 56, identifies data packets for delivery to data 

network 32, and communicates the data packets to data network 32. 

MTAs 54 communicate telecommunication information between CMTS 52 
and terminal devices 24. MTAs 54 receive data packets from cable link 56, identify 
data packets including telecommunication information for terminal devices 24, 

15 process the data packets to generate analog telephone signals, and communicate the 

analog telephone signals to terminal devices 24 using subscriber lines 34. MTAs 54 
also receive, from subscriber lines 34, analog telephone signals communicating 
telecommunication information from terminal devices 24. MTAs 54 process the 
analog telephone signals to generate data packets including the telecommunication 

20 information, processes the data packets for communication over cable link 56, and 

communicate the data packets to CMTS 52 using cable link 56. Each subscriber line 
34 may support one or more terminal devices 24 and may couple to terminal devices 
24 using wireline, wireless, or any other suitable communication path. 

In a particular embodiment, MTAs 54 also communicate data packets with 

25 LANs 36. MTAs 54 receive data packets from cable link 56 for delivery to LANs 36 

and communicate the data packets to LANs 36. MTAs 54 also receive data packets 
from LANs 36 for delivery to CMTS 52 and communicate the data packets to CMTS 
52 using data link 56. 

Although FIGURE 2 illustrates switch 16, gateway 18, and CMTS 52 as 

30 separate devices, the present invention contemplates that system 50 may include any 

combination of one or more devices at one or more locations that communicate 
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telecommunication information between telecommunication network 12 and customer 
premises equipment 14 using a cable platform. For example, in an alternative 
embodiment, a single device may perform the operations associated with gateway 18 
and CMTS 52. 

5 FIGURE 3 illustrates a system 70 that communicates telecommunication 

information between telecommunication network 12 and customer premises 
equipment 14 using a wireless platform. System 70 includes switch 16, gateway 18, a 
base station controller (BSC) 72, wireless network interface units (WNIUs) 74, and 
terminal devices 24. In contrast to system 10 (which communicates 

10 telecommunication information over local loop circuits 30 using DSLAM 20 and 

IADs 22) and system 50 (which communicates telecommunication information over 
cable link 56 using CMTS 52 and MTAs 54), system 70 uses BSC 72 and WNIUs 74 
to communicate telecommunication information over wireless links 76. BSC 72 and 
WNIUs 74 deliver greater bandwidth over wireless links 76 than traditional plain old 

15 telephone service (POTS) offers over local link circuits 30. Thus, BSC 72 and 

WNIUs 74 provide a more efficient means of communicating telecommunication 
information between telecommunication network 12 and customer premises 
equipment 14. To couple telecommunication network 12 to BSC 72, gateway 18 
performs various compression and protocol conversions. Because gateway 18 

20 supports several, alternative telecommunication, compression, and broadband 

technologies, gateway 18 is compatible with many different wireless platforms. As a 
result, telecommunication providers can deploy system 70 with greater flexibility and 
in a more cost-effective manner. 

Gateway 18 performs various compression and protocol conversions to 

25 communicate telecommunication information between switch 16 and BSC 72. To 

communicate telecommunication information with switch 16, gateway 18 uses 
GR-303, TR-8, SS7, V5, ISDN lines, unbundled analog lines, or any other suitable 
telecommunication interface 26. To communicate telecommunication information 
with BSC 72, gateway 18 generates data packets according to IP, ATM, Frame Relay, 

30 or any other suitable data communication protocol and communicates the data packets 

with BSC 72 using DS-1 lines, DS-3 lines, OC-3 lines; Ethernet lines, or other 
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suitable data link 28. In addition, to facilitate efficient communication of 
telecommunication information over the wireless platform, gateway 18 may compress 
and de-compress telecommunication information using various compression 
algorithms. Gateway 18 also may selectively perform echo cancellation on the 
5 telecommunication information to isolate and filter unwanted signal reflections. 

Gateway 18 uses subscriber profiles to support these alternative 
telecommunication, compression, and broadband technologies. Gateway 18 receives 
subscriber information indicating a combination of telecommunication interfaces 26, 
data compression algorithms, data communication protocols, and data links 28 that 

10 gateway 18 should use in servicing either an individual subscriber or a group of 

subscribers. According to the received subscriber information, gateway 18 generates 
and stores a subscriber profile associating the individual subscriber or group of 
subscribers with the combination of telecommunication interfaces 26, data 
compression algorithms, data communication protocols, and data links 28. Gateway 

15 18 may receive the subscriber information from switch 16, WNIUs 74, or a 

management device 19. Management device 19 may be a network management 
system (NMS), a Softswitch, or any other suitable device for managing the operation 
of gateway 18 and may communicate the subscriber information to gateway 18 using 
either a wireline, wireless, or other suitable type of data link 21 or data network 32. 

20 In a particular embodiment, gateway 18 receives subscriber information relating to 

one of WNTUs 74, and in response, gateway 18 generates and stores a subscriber 
profile associating the subscribers serviced by WNIU 74 with a combination of 
telecommunication interfaces 26, data compression algorithms, data communication 
protocols, and data links 28 that gateway 18 should use in servicing those subscribers. 

25 To communicate telecommunication information between switch 16 and BSC 

72, gateway 18 identifies a subscriber associated with the telecommunication 
information and communicates the telecommunication information according to the 
subscriber's stored profile. To communicate telecommunication information from 
switch 16 to BSC 72, gateway 18 receives telecommunication information from 

30 switch 16 using interface 26 associated with the subscriber, compresses the 

telecommunication information using the data compression algorithm associated with 
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the subscriber, generates data packets encapsulating the telecommunication 
information according to the data communication protocol associated with the 
subscriber, and communicates the data packets to BSC 72 using data link 28 
associated with the subscriber. To communicate telecommunication information from 
5 BSC 72 to switch 16, gateway 18 receives data packets from data link 28 associated 

with the subscriber, extracts telecommunication information from the data packets 
according to the data communication protocol associated with the subscriber, de- 
compresses the telecommunication information according to the data compression 
algorithm associated with the subscriber, and communicates the telecommunication 
10 information to switch 16 using interface 26 associated with the subscriber. By 

supporting several, alternative telecommunication interfaces 26, data compression 
algorithms, data communication protocols, and data links 28, gateway 18 provides an 
integrated communication solution that is compatible with many different wireless 
platform. 

15 Although not illustrated in FIGURE 3, data switches, routers, or other data 

communication equipment may be coupled between gateway 18 and BSC 72. Using 
IP, ATM, Frame Relay, or any other suitable data communication protocol, the data 
communication equipment may communicate data packets between gateway 18 and 
BSC 72. 

20 BSC 72 communicates data packets between gateway 18 and WNIUs 74. 

BSC 72 receives data packets from gateway 18, processes the data packets for 
wireless communication, and communicates the data packets to WNIUs 74 using 
wireless links 76. BSC 72 also receives data packets from WNIU 74 using wireless 
links 76, identifies data packets for delivery to gateway 18, and communicates the 

25 data packets to gateway 18. BSC 72 and WNIUs 74 communicate data packets over 

wireless links 76 at greater speeds than offered by traditional dial-up modems. As a 
result, system 70 may support broadband, telecommunication services over wireless 
links 76. 

In a particular embodiment, BSC 72 also communicates data packets between 
30 data network 32 and WNIUs 74. BSC 72 receives data packets from data network 32, 

processes the data packets for wireless communication, and communicates the data 
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packets to WNIUs 74 using wireless links 76. BSC 72 also receives data packets 
from WNIUs 74 using wireless links 76, identifies data packets for delivery to data 
network 32, and communicates the data packets to data network 32. 

WNIUs 74 communicate telecommunication information between BSC 72 and 
5 terminal devices 24. WNIUs 74 receive data packets from wireless links 76, identify 

data packets including telecommunication information for terminal devices 24, 
process the data packets to generate analog telephone signals, and communicate the 
analog telephone signals to terminal devices 24 using subscriber lines 34. WNIUs 74 
also receive, from subscriber lines 34, analog telephone signals communicating 

10 telecommunication information from terminal devices 24. WNIUs 74 process the 

analog telephone signals to generate data packets including the telecommunication 
information, process the data packets for wireless communication, and communicate 
the data packets to BSC 72 using wireless links 76. Each subscriber line may support 
one or more terminal devices 24 and may couple to terminal devices 24 using 

15 wireline, wireless, or any other suitable communication path. 

In a particular embodiment, WNIUs 74 also communicate data packets with 
LANs 36. WNIUs 74 receive data packets from wireless links 76, identify data 
packets for delivery to LANs 36, and communicate the data packets to LANs 36. 
WNIUs 74 also receive data packets from LANs 36, process the data packets for 

20 wireless communication, and communicate the data packets to BSC 72 using wireless 

link 76. 

Although FIGURE 3 illustrates switch 16, gateway 18, and BSC 72 as 
separate devices, the present invention contemplates that system 70 may include any 
combination of one or more devices at one or more locations that communicate 
25 telecommunication information between telecommunication network 12 and customer 

premises equipment 14 using a wireless platform. For example, in an alternative 
embodiment, a single device may perform the operations associated with gateway 18 
and BSC 72. 

Although FIGURES 1-3 illustrate DSL, cable, and wireless platforms, the 
30 present invention contemplates that gateway 18 may also couple telecommunication 

network 12 to any other suitable broadband platform. 
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FIGURE 4 illustrates system 90 that uses several, alternative 
telecommunication interfaces 26, data compression algorithms, data communication 
protocols, and data links 28 to couple a telecommunication switch 16 to DSL, cable, 
and wireless platforms. System 90 includes switch 16, gateway 18, DSLAMs 20, 
5 CMTSs 52, and BSCs 72. To communicate telecommunication information over the 

DSL, cable, and wireless platforms, gateway 18 performs various compression and 
protocol conversions to couple switch 16 to DSLAMs 20, CMTSs 52, and BSCs 72. 
Gateway 18 supports several, alternative telecommunication, compression, and 
broadband technologies so that it is compatible with many different switches 16, 

10 access networks 92, DSLAMs 20, CMTSs 52, and BSCs 72. 

Gateway 18 communicates telecommunication information with switch 16 
using several, alternative telecommunication interfaces 26. Unbundled analog lines 
26a communicate telecommunication information using analog signals. Each analog 
line 26a communicates a separate call. In contrast, GR-303 interface 26b, 

15 TR-8 interface 26c, and SS7 interface 26a are concentrated, digital interfaces that can 

communicate more than one call over a single line. Although FIGURE 4 illustrates 
analog lines 26a, GR-303 interface 26b, TR-8 interface 26c, and SS7 interface 26d, 
gateway 18 may communicate telecommunication information with switch 16 using 
any suitable telecommunication interface 26. For example, in an alternative 

20 embodiment, gateway 18 may communicate telecommunication information with 

switch 16 using V5 or ISDN lines. 

Gateway 18 compresses and de-compresses telecommunication information 
using several, alternative compression algorithms. To facilitate efficient 
communication of data packets over DSL, cable, and wireless platforms, gateway 1 8 

25 may compress and de-compress telecommunication information using G.711, G.723, 

G.728, G.729, or any other suitable compression algorithm. Gateway 18 receives 
telecommunication information from switch 16, compresses the telecommunication 
information using several, alternative compression algorithms, and communicates the 
compressed telecommunication information to DSLAMs 20, CMTSs 52, and BSCs 

30 72. Gateway 18 also receives compressed telecommunication information from 

DSLAMs 20, CMTSs 52, and BSCs 72, de-compresses the telecommunication 
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information using several, alternative compression algorithms, and communicates the 
de-compressed telecommunication information to switch 16. 

Gateway 18 communicates telecommunication information with DSLAMs 20, 
CMTSs 52, and BSCs 72 using several, alternative data communication protocols. 
5 Gateway 18 receives telecommunication information from switch 16, generates data 

packets encapsulating the telecommunication information according to several, 
alternative data communication protocols, and communicates the data packets to 
DSLAMs 20, CMTSs 52, and BSCs 72. Gateway 18 also receives data packets from 
DSLAMs 20, CMTSs 52, and BSCs 72. Gateway 18 extracts telecommunication 
10 information from the data packets according to several, alternative data 

communication protocols, and communicates the telecommunication information to 
switch 16. 

By supporting several, alternative data communication protocols, gateway 1 8 
may communicate telecommunication information with DSLAM 20, CMTSs 52, and 

15 BSCs 72 using an IP network 92a, an ATM network 92b, or a Frame Relay network 

92c (collectively, access networks 92). Access networks 92 may include any suitable 
combination of data switches, routers, or other data communication equipment that 
communicates data packets using a data communication protocol. Although FIGURE 
4 illustrates IP, ATM, and frame relay networks 92, gateway 18 may use any suitable 

20 data communication protocol and corresponding network 92 to communicate data 

packets with DSLAMs 20, CMTSs 52, and BSCs 72. 

In a particular embodiment, gateway 18 sets priority bits in a subscriber's data 
packets according to the subscriber's assigned quality of service. If a subscriber is 
assigned a high quality of service, gateway 18 sets the priority bits in the subscriber's 

25 data packets so that the packets receive a high priority in communication to customer 

premises equipment 14. If a subscriber is assigned a low quality of service, gateway 
18 sets the priority bits in the subscriber's data packets so that the packet receives a 
low priority in communication to customer premises equipment 14. 

Gateway 18 communicates data packets using several, alternative data links 

30 28. Although FIGURE 4 illustrates DS-1 lines 28a, DS-3 lines 28b, and OC-3 lines 

28c, gateway 18 may communicate data packets using any other suitable data link 28. 
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For example, in an alternative embodiment, gateway 18 communicates data packets 
using 10 Mbps, 100 Mbps, 1000 Mbps, or any other suitable version of Ethernet over 
coaxial, twisted-pair, fiber, or other suitable type of cable. As described above, data 
links 28 may couple gateway 18 directly to DSLAMs 20, CMTSs 52, and BSCs 72, or 
5 data links 28 may couple gateway 18 to data switches, routers, or any other suitable 

data communication equipment that communicates data packets with DSLAMs 20, 
CMTSs 52, and BSCs 72. 

Gateway 18 uses subscriber profiles to properly employ the alternative 
telecommunication, compression, and broadband technologies. A subscriber profile 

10 may associate an individual subscriber or a group of subscribers with a combination 

of telecommunication interfaces 26, data compression algorithms, data 
communication protocols, and data links 28. For example, in a particular 
embodiment, a profile may associate the subscribers serviced by each IAD 22, MTA 
54, or WNIU 74 as a group with a telecommunication interface 26, a data 

15 compression algorithm, a data communication protocol, and a data link 28. The 

subscriber profiles may also indicate each subscriber's assigned quality of service and 
whether gateway 18 should perform echo cancellation on each subscriber's 
telecommunication information. 

When gateway 18 receives telecommunication information from switch 16, 

20 gateway 18 identifies a subscriber associated with the telecommunication information 

and communicates the telecommunication information to DSLAM 20, CMTS 52, or 
BSC 72 according to the subscriber's stored profile. If the profile indicates that 
gateway 18 should perform echo cancellation on the telecommunication information, 
gateway 18 performs echo cancellation on the telecommunication information. 

25 Gateway 18 also compresses the telecommunication information using a compression 

algorithm indicated in the subscriber profile, generates data packets encapsulating the 
telecommunication information according to a data communication protocol indicated 
in the subscriber profile, and communicates the data packets to data link 28 indicated 
in the subscriber profile. In a particular embodiment, gateway 18 sets priority bits in 

30 the subscriber's data packets according to the quality of service indicated in the 

subscriber's stored profile. 
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In a particular embodiment, each subscriber is associated with one of 
interfaces 26, and gateway 18 identifies a subscriber associated with 
telecommunication information according to interface 26 from which gateway 18 
receives the telecommunication information. For example, each subscriber may be 
5 associated with one of unbundled analog lines 26a. When gateway 18 receives 

telecommunication information from one of analog lines 26a, gateway 18 identifies a 
subscriber associated with analog line 26a and communicates the telecommunication 
information according to the subscriber's profile. Similarly, each subscriber may be 
associated with a time slot in GR-303 interface 26b, TR-8 interface 26c, or SS7 

10 interface 26d. When gateway 18 receives telecommunication information from a time 

slot in GR-303 interface 26b, TR-8, interface 26c, or SS7 interface 26d, gateway 18 
identifies a subscriber associated with the time slot and communicates the 
telecommunication information according to the subscriber's profile. 

In an alternative embodiment, gateway 18 receives a subscriber identifier with 

15 telecommunication information from switch 16, identifies a subscriber associated with 

the telecommunication information using the subscriber identifier, and then 
communicates the telecommunication information according to the subscriber's stored 
profile. The subscriber identifier may be a name, address, telephone number, or any 
other suitable subscriber information associated with subscribers serviced by gateway 

20 . 18. 

When gateway 18 receives a data packet from DSLAM 20, CMTS 52, or BSC 
72, gateway 18 extracts telecommunication information from the data packet, 
identifies a subscriber associated with the telecommunication information, and 
communicates the telecommunication information to switch 16 according to the 

25 subscriber's profile. Gateway 18 de-compresses the telecommunication information 

using a compression algorithm indicated in the subscriber profile, selectively 
performs echo cancellation on the telecommunication information as indicated in the 
subscriber profile, and communicates the telecommunication information to switch 16 
using interface 26 indicated in the subscriber profile. In a particular embodiment, 

30 gateway 18 associates subscriber profiles with data network addresses, and gateway 

1 8 identifies a subscriber associated with telecommunication information according to 
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a source or destination address of the data packet. In an alternative embodiment, the 
data packet includes a name, address, telephone number, or other subscriber identifier 
that gateway 18 uses to identify a subscriber associated with the telecommunication 
information. 

5 Because gateway 18 supports several, alternative telecommunication, 

compression, and broadband technologies, it provides an integrated solution that is 
compatible with many different DSL, cable, wireless or other broadband platforms. 
As a result telecommunication providers can deploy system 90 with greater flexibility 
and in a more cost effective manner. 

10 FIGURE 5 illustrates a gateway 18 that uses several, alternative 

telecommunication interfaces 26, data compression algorithms, data communication 
protocols, and data links 28 to communicate telecommunication information. 
Gateway 18 includes management module 100, memory 102, telecommunication 
interface modules (TIMs) 104, echo cancellation modules 106, compression modules 

15 108, packetization modules 110, and network interface modules 112. Management 

module 100, TIMs 104, echo cancellation modules 106, compression modules 108, 
packetization modules 110, and network interface modules 112 represent functional 
elements that are reasonably self-contained so that each can be designed, constructed, 
and updated substantially independent of the others. In a particular embodiment, 

20 management module 100, TIMs 104, echo cancellation modules 106, compression 

modules 108, packetization modules 110, and network interface modules 112 are 
implemented on separate printed circuit boards that may be coupled to a backplane in 
gateway 18. 

In the illustrated embodiment, a time division multiplexing (TDM) bus 114, a 
25 data packet bus 118, and a control bus 120 communicate telecommunication 

information, data packets, and control information within gateway 18. TDM bus 1 14 
communicates several streams of telecommunication information among TIMs 104, 
echo cancellation modules 106, compression modules 108, and packetization modules 
110. A clock signal 116 divides TDM bus 114 into a fixed sequence of time slots, 
30 and each stream of telecommunication information is assigned a different time slot in 

the sequence. In a particular embodiment, management module 100 assigns 64 
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kilobits per second (kb/s) time slots to each subscriber serviced by gateway 18 and 
stores subscriber profiles associating the assigned time slots with the subscribers in 
memory 102. Management module 100 may provision TDM bus 114 at start-up of 
gateway 18 to support fixed time slot assignments or during operation of gateway 18 
5 to support dynamic time slot assignments. Data packet bus 118 communicates data 

packets between packetization modules 110 and network interface modules 112, and 
control bus 120 communicates control information between management module 100 
and TIMs 104, echo cancellation modules 106, compression modules 108, 
packetization modules 110, and network interface modules 112. 

10 Although the particular embodiment of gateway 18 described with reference to 

FIGURE 5 includes three different busses 114, 118, and 120, gateway 18 may use any 
combination of dedicated or shared communication paths to communicate 
telecommunication information, data packets, and control information among 
modules 100, 104, 106, 108, 110, and 112. For example, in an alternative 

15 embodiment, an EEEE 802.6 bus communicates telecommunication information 

between TIMs 104, echo cancellation modules 106, compression modules 108, and 
packetization modules 110 and also communicates data packets between 
packetization modules 110 and network interface modules 112. In another alternative 
embodiment, gateway 18 may perform a combination of echo cancellation, 

20 compression, and packetization without requiring any bus transfer between different 

modules. 

Using subscriber profiles stored in memory 102, management module 100 
manages the operation of gateway 18 to ensure that each subscriber's 
telecommunication information is handled using the proper telecommunication, 

25 compression, and broadband technologies. Management module 100 receives 

subscriber information indicating a combination of telecommunication interfaces 26, 
data compression algorithms, data communication protocols, and data links 28 that 
gateway 18 should use in servicing either an individual subscriber or a group of 
subscribers. The subscriber information may also indicate a subscriber's assigned 

30 quality of service and whether gateway 18 should perform echo cancellation on the 

subscriber's telecommunication information. Gateway 18 generates and stores 
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subscriber profiles in memory 102 according to the received subscriber information. 
Management module may receive the subscriber information from management 
device 19, switch 16, IADs 22, MTAs 54, or WNIUs 74. To control the operation of 
gateway 18, management module 100 communicates control information to TIMs 
5 104, echo cancellation modules 106, compression modules 108, packetization 

modules 110, and network interface modules 112. Although memory 102 appears 
internal to gateway 18 in FIGURE 5, memory 102 may be internal to or external from 
gateway 18 according to particular needs. 

TIMs 104 communicate telecommunication information with switch 16 using 

10 several, alternative interfaces 26. Each TIM 104 may communicate 

telecommunication information using either a single type of interface 26 or several, 
different types of interfaces 26. During configuration, TIMs 104 receive control 
information identifying subscribers' interfaces 26 and assigned time slots in TDM bus 
114. Once configured, TIMs 104 receive telecommunication information from 

15 subscribers associated interfaces 26, process the telecommunication information for 

communication using TDM bus 114, and communicate the telecommunication 
information to the subscribers' assigned time slots in TDM bus 114. TIMs 104 also 
receive telecommunication information from subscribers' time slots in TDM bus 114, 
process the telecommunication information according to the subscribers' 

20 corresponding interfaces 26, and communicate the telecommunication information to 

switch 16 using the subscribers' corresponding interfaces 26. 

In a particular embodiment, one of TIMs 104 communicates analog telephone 
signals with switch 16 using unbundled analog lines 26a. In such an embodiment, 
TIM 104 receives analog telephone signals communicating telecommunication 

25 information from switch 16, processes the analog telephone signals to generate digital 

telecommunication information, and communicates the digital telecommunication 
information to TDM bus 114. TIM 104 also receives digital telecommunication 
information from TDM bus 114, generates analog telephone signals for 
communicating the telecommunication information, and communicates the analog 

30 telephone signals to switch 16 using unbundled analog lines 26a. In an alternative 

embodiment, TIMs 104 communicates digital telecommunication information with 
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switch 16 using GR-303, TR-8, SS7, V5, ISDN lines, or other suitable digital 
interfaces 26. 

Echo cancellation modules 106 selectively perform echo cancellation on 
telecommunication information to isolate and filter unwanted signal reflections. 
5 During configuration, echo cancellation modules 106 receive, from management 

module 100, control information identifying telecommunication information on which 
echo cancellation modules 106 should perform echo cancellation. In a particular 
embodiment, the control information identifies subscribers' assigned time slots in 
TDM bus 114. Once configured, echo cancellation modules 106 receive 

10 telecommunication information from TDM bus 1 14, perform echo cancellation on the 

telecommunication information, and communicate the telecommunication information 
back to TDM bus 114. Echo cancellation modules 106 also may selectively perform 
varying lengths of echo cancellation, based on the control information received from 
management module 100. 

15 Compression modules 108 compress and de-compress telecommunication 

information using several, alternative compression algorithms. During configuration, 
compression modules 108 receive, from management module 100, control 
information identifying telecommunication information that compression modules 
108 should compress or de-compress. In a particular embodiment, the control 

20 information identifies subscribers' assigned time slots in TDM bus 114. Once 

configured, compression modules 108 receive telecommunication information from 
TIMs 104 or echo cancellation modules 106 using TDM bus 114, compress the 
telecommunication information using the subscribers' associated compression 
algorithms, and communicate the compressed telecommunication information to 

25 packetization modules 110 using TDM bus 114. Compression modules 108 also 

receive compressed telecommunication information from packetization modules 110 
using TDM bus 114, de-compress the telecommunication information using the 
subscribers' associated compression algorithms, and communicate the de-compressed 
telecommunication information to TIMs 104 or echo cancellation modules 106 using 

30 TDM bus 114. 
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Compression modules 108 may compress and de-compress telecommunication 
information using G.711, G.722, G.723, G.728, G.729, or any other suitable 
compression algorithm. In a particular embodiment, each compression module 108 
supports a separate compression algorithm. In an alternative embodiment, each 
compression module 108 supports several, different compression algorithms, and each 
compression module 108 compresses or de-compresses a subscriber's 
telecommunication information using a compression algorithm selected according to 
control information received from management module 100. 

Packetization modules 110 process subscribers' telecommunication 
information according to several, alternative data communication protocols. During 
configuration, packetization modules 110 receive, from management module 100, 
control information identifying subscribers' assigned time slots in TDM bus 114, data 
addresses, or other suitable identifiers. Once configured, packetization modules 110 
receive telecommunication information from TDM bus 114 using subscribers' 
assigned time slot. Packetization modules 110 may receive either compressed 
telecommunication information from compression modules 108 or uncompressed 
telecommunication information from TIMs 104 or echo cancellation modules 106. 
Packetization modules 110 encapsulate the telecommunication information in data 
packets according to the subscribers' associated data communication protocols, assign 
the data packets the subscribers' destination addresses, and communicate the data 
packets to network interface modules 112. In a particular embodiment, packetization 
modules 110 set priority bits in the subscribers' data packets according to the 
subscribers' assigned quality of service. Packetization modules 110 also receive data 
packets from network interface modules 112. Packetization modules 110 extract 
telecommunication information from the data packets, identify subscribers associated 
with the telecommunication information, and communicate the telecommunication 
information to TDM bus 1 14 using the subscribers' assigned time slot in TDM bus 
114. As described above, packetization modules 110 may identify the subscribers 
based on the source or destination addresses of the data packets or subscriber 
identifiers included in the data packets. 
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Packetization modules 110 may employ IP, ATM, frame relay, or any other 
suitable data communication protocol to generate and process data packets. In a 
particular embodiment, each packetization module 110 supports a separate data 
communication protocol. In an alternative embodiment, each packetization module 
5 110 supports several, alternative data communication protocols, and each 

packetization module 110 communicates a subscriber's telecommunication 
information using a protocol selected according to control information received from 
management module 100. 

Network interface modules 112 communicate data packets between 
10 packetization modules 110 and data links 28. Network interface modules 112 may be 

coupled to DS-1 lines, DS-3 lines, OC-3 lines, Ethernet lines, or any other suitable 
data links 28. Network interface modules 112 receive subscriber's data packets from 
packetization modules 110 and communicate the data packets to subscriber's 
associated data links 28. Network interface modules 112 also receive data packets 
15 from data links 28 and communicate the data packets to packetization modules 110. 

In a particular embodiment, each network interface module 112 supports a single data 
link 28. In an alternative embodiment, each network interface module 112 supports 
several, alternative data links 28, and network interface modules 112 communicate 
data packets to data links 28 selected according to either the data packets' destination 
20 address or control information received from management module 1 00. 

a first mode of operation, management module 100 configures gateway 18 
\q at start-uV According to the subscriber profiles stored in memory 102, management 
^ ^/ module 100 selects a combination of TIMs 104, echo cancellation modules 106, 
^js compression^ modules 108, packetization modules 110, and network interface modules 
25 112 to service each subscriber. Management module 100 then establishes a 

communication path for each subscriber among the selected combination of TIMs 
104, echo cancellation modules 106, compression modules 108, packetization 
modules 110, and network interface modules 112. In the illustrated embodiment, 
management module 110 assigns each subscriber one or more time slots in TDM bus 
30 114 for communicating telecommunication information among TIMs 104, echo 

cancellation modules \ 06, compression modules 108, and packetization modules 110. 
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To implement the configuration, management module 100 communicates control 
information to TIMs 104, echo cancellation modules 106, compression modules 108, 
paclcetization modules 110, and network interface modules 112. 

In a second mode of operation, management module 100 dynamically 
configures gateway 1 8 in response to receiving telecommunication information from 
switch 16 or customer premises 14. When gateway 18 receives telecommunication 
information, management module 100 identifies a subscriber associated with the 
telecommunication information and then configures gateway 18 to process and 
communicate the telecommunication information according to the subscriber's stored 
profile. Management module 100 selects a combination of TIMs 104, echo 
cancellation modules 106, compression modules 108, packetization modules 110, and 
network interface modules 112 to process the telecommunication information and 
then establishes a communication path among the selected combination of TIMs 104, 
echo cancellation modules 106, compression modules 108, packetization modules 
110, and network interface modules 112. 

In a particular embodiment, the subscriber profiles indicate a 
telecommunication interface 26, a compression algorithm, a data communication 
protocol, and a data link 28 associated with each subscriber. To configure gateway 
18, management module 100 selects, for each subscriber, TIM 104 coupled to 
associated interface 26, compression module 108 that supports the associated 
compression algorithm, packetization module 110 that supports the associated data 
communication protocol, and network interface module 112 coupled to associated 
data link 18. In addition, if a subscriber profile indicates that gateway 18 should 
perform echo cancellation on a subscriber's telecommunication information, 
management module 100 selects one of echo cancellation modules 106 to service the 
subscriber. 

Although the particular embodiment of gateway 18 described in detail with 
reference to FIGURE 5 includes management module 100, memory 102, TIMs 104, 
echo cancellation modules 106, compression modules 108, packetization modules 
110, and network interface modules 112, gateway 18 may include any combination of 
hardware, software, or hardware and software that communicates telecommunication 
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information using several, alternative telecommunication interfaces 26, data 
compression algorithms, data communication protocols, and data links 28. For 
example, in an alternative embodiment, a single module may perform a combination 
of echo cancellation, compression, and packetization. 
5 FIGURE 6 illustrates a configuration 150 of telecommunication interface 

modules 104, echo cancellation modules 106, compression modules 108, 
packetization modules 110, and network interface modules 112. Using configuration 
150, gateway 18 may communicate telecommunication information using several 
alternative telecommunication interfaces 26, data compression algorithms, data 
10 communication protocols, and data links 28. As illustrated, each telecommunication 

interface module 104 supports a separate type of interface 26, each compression 
module 108 supports a separate compression algorithm, each packetization module 
110 supports a separate data communication protocol, and each network interface 
module 112 supports a separate data link 28. 
15 Tto ensure that gateway 18 processes and communicates each subscriber's 

telecommunication information using the proper communication, compression, and 
/■w broadband technologies, management module 100 selects a combination of TIMs 104, 
echo cancellation modules 106, compression modules 108, packetization modules 
110, and netwbrk interface modules 112 to service each subscriber according to the 
20 subscriber profiles stored in memory 102. In a particular embodiment, the subscriber 

profiles identify a telecommunication interface 26, a compression algorithm, a data 
communication protocol, and a data link 28 associated with each subscriber. To 
service each subscriber, management module 100 selects TIM 104 coupled to 
associated interface >26, compression module 108 that supports the associated 
25 compression algorithm^ packetization module 110 that supports the associated data 

communication protocol and network interface module 112 coupled to associated 
data link 18. In additionAif a subscriber profile indicates that the gateway 18 should 
perform echo cancellation on a subscriber's telecommunication information, 
management module 100 selects one of echo cancellation modules 106 to service the 
30 subscriber. In an alternative embodiment, the subscriber profiles identify a 

combination of TIMs 104, echcAcancellation modules 106, compression modules 108, 
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< c5^~^i packetization modules 110, and network interface modules 112 to service each 
subscMber. 

Although the particular embodiment illustrated in FIGURE 6 includes TIMs 
104, echo cancellation modules 106, compression modules 108, packetization 
5 modules 110, and network interface modules 112 that use particular 

telecommunication, compression, and broadband technologies, gateway 18 may 
include any combination of TIMs 104, echo cancellation modules 106, compression 
modules 108, packetization modules 110, and network interface modules 112 that use 
any number of alternative telecommunication, compression, and broadband 

10 technologies. 

FIGURE 7 illustrates a table 200 of subscriber profiles relating to gateway 18. 
Management module 100 stores the subscriber profiles in memory 102 using arrays, 
linked lists, pointers, or any other suitable data programming techniques. Because 
gateway 18 supports several, alternative interfaces 26, compression algorithms, data 

15 communication protocols, and data links 28, gateway 18 uses the subscriber profiles 

to process and communicate each subscriber's telecommunication information using 
the proper telecommunication, compression, and broadband technologies. 

Column 202 identifies the subscribers serviced by gateway 18. Although the 
subscriber identifiers in column 202 are telephone numbers, gateway 18 may use 

20 names, addresses, telephone numbers, or any other suitable information to identify 

subscribers. Columns 204, 208, 210, and 212 associate each subscriber with one of 
interfaces 26, a compression algorithm, a data communication protocol, and one of 
data links 28, respectively. Column 206 indicates whether gateway 18 should 
perform echo cancellation on each subscriber's telecommunication information, and 

25 column 211 indicates each subscriber's assigned quality of service. Column 214 

includes the subscribers' assigned time slots in TDM bus 114. Although table 200 
includes only one time slot per subscriber, gateway 18 may assign each subscriber 
several time slots in alternative embodiments. Column 216 indicates a data network 
address for each subscriber's data packets, and column 218 indicates the type of 

30 platform communicating each subscriber's data packets. Column 220 lists the 

subscribers' names. 
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Management module 100 uses the subscriber profiles in table 200 to configure 
gateway 18. Using the subscriber profiles, management module 100 selects a 
combination of TIMs 104, echo cancellation modules 106, compression modules 108, 
packetization modules 110, and network interface modules 112 to service each 
subscriber. For each subscriber, management module 100 selects TIM 104 coupled to 
the subscriber's associated interface 26 in column 204, compression module 108 that 
supports the subscriber's associated compression algorithm in column 208, 
packetization module 110 that supports the subscriber's associated data 
communication protocol in column 210, and network interface module 112 coupled to 
the subscriber's associated data link 18 in column 212. In addition, if column 206 
indicates that gateway 18 should perform echo cancellation on a subscriber's 
telecommunication information, management module 100 selects one of echo 
cancellation modules 106 to service the subscriber. As indicated in column 214, 
management module 100 also assigns each subscriber one or more time slots in TDM 
bus 114 for communicating telecommunication information among TIM 104, echo 
cancellation module 106, compression module 108, and packetization module 110. 
After configuration, gateway 18 processes and communicates subscribers' 
telecommunication information according the subscriber profiles. 

TV) communicate telecommunication information from switch 16 to customer 
premises W one of TIMs 104 receives telecommunication information from switch 
16 and identifies a subscriber associated with the telecommunication information. In 
a particular ^embodiment, TIM 104 identifies the subscriber based on interface 26 
from which TIM 104 received the telecommunication information. For example, if 
TIM 104 receives telecommunication information from analog line #165, TIM 104 
can identify Jane Doe as the subscriber associated with the telecommunication 
information usina column 204. In an alternative embodiment, TIM 104 receives a 
subscriber identifier in conjunction with the telecommunication information and uses 
column 202 to identify the subscriber associated with the telecommunication 
information. AfteA identifying the subscriber, TIM 104 communicates the 
telecommunication information to TDM bus 1 14 using the subscriber's assigned time 
slot in column 214. \ 



ATTORNEY'S 
066303.0163 




:et 




APPLICATION 



32 



If column 206 indicates that gateway 18 should perform echo cancellation on 
the subscriber's telecommunication information, one of echo cancellation modules 
106 receives the telecommunication information from TDM bus 114 using the 
subscriber's assigned time slot in column 214, performs echo cancellation on the 
telecommunication information, and communicates the telecommunication 
information back to the subscriber's assigned time slot in column 214. 

If column 208 includes a compression algorithm associated with the 
subscriber, then one of compression modules 108 receives the telecommunication 
information from TDM bus 114 using the subscriber's assigned time slot in column 
214, compresses the telecommunication information using the compression algorithm 
indicated in column 208, and communicates the compressed telecommunication 
information back to the subscriber's assigned time slot in column 214. 

One of packetization modules 110 receives the telecommunication information 
from TDM bus 114 using the subscriber's assigned time slot in column 214. 
Packetization module 110 then generates data packets encapsulating the 
telecommunication information according to the data communication protocol 
indicated in column 210, assigns the data packets the subscriber's data network 
address indicated in column 216, and communicates the data packets to one of 
network interface modules 112 using data packet bus 118. In a particular 
embodiment, packetization module 110 sets priority bits in the data packets according 
to the subscriber's assigned quality of service in column 211. Network interface 
module 112 receives the data packets and communicates the data packets to the 
subscriber's data link 28 indicated in column 212. 

To communicate telecommunication information from customer premises 14 
to switch 16, one of network interface modules 112 receives data packets from 
DSLAM 20, CMTS 52, or BSC 72. Network interface module 1 12 communicates the 
data packets to one of packetization modules 110 using data packet bus 118. 
Packetization module 110 extracts telecommunication information from the data 
packets and identifies a subscriber associated with the telecommunication 
information. In a particular embodiment, packetization module 110 uses the data 
packets' destination or source address to identify the subscriber according to column 
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216. In an alternative embodiment, packetization module 110 uses a subscriber 
identifier included in the data packets to identify the subscriber according to column 
202. After identifying the subscriber, packetization module 110 communicates the 
telecommunication information to TDM bus 1 14 using the subscriber's assigned time 
slot in column 214. If column 208 includes a compression algorithm associated with 
the subscriber, then one of compression modules 108 receives the telecommunication 
information from TDM bus 114 using the subscriber's assigned time slot in column 
214, de-compresses the telecommunication information using the compression 
algorithm indicated in column 208, and communicates the de-compressed 
telecommunication information back to the subscriber's assigned time slot in column 
214. One of TIMs 104 receives the telecommunication information from TDM bus 
114 using the subscriber's assigned time slot in column 214 and communicates the 
telecommunication to switch 16 using interface 26 in column 204. 

Although a particular type of subscriber profile is described with reference to 
FIGURE 7, gateway 18 may operate using many, alternative types of subscriber 
profiles. In addition, gateway 18 may use the subscriber profiles in many alternative 
ways. For example, in a particular embodiment, TIMs 104, echo cancellation 
modules 106, compression modules 108, packetization modules 110, and network 
interface modules 112 directly access the subscriber profiles stored in memory 102. 
In an alternative embodiment, management module 100 accesses the subscriber 
profiles and communicates control information to TIMs 104, echo cancellation 
modules 106, compression modules 108, packetization modules 110, and network 
interface modules 112 according to the subscriber profiles. 

FIGURES 8A, 8B, and 8C illustrate a flowchart of a method of 
communicating telecommunication information using several, alternative 
telecommunication interfaces 26, data compression algorithms, data communication 
protocols, and data links 28. The method begins at step 300, where management 
module 100 receives subscriber information. The subscriber information indicates 
combinations of telecommunication interfaces 26, data compression algorithms, data 
communication protocols, and data links 28 that gateway 18 should use in servicing 
either individual subscribers or groups of subscribers. In a particular embodiment, the 
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subscriber information also indicates the subscribers' assigned quality of service and 
whether gateway 18 should perform echo cancellation on the subscribers' 
telecommunication information. Management module 100 stores subscriber profiles 
in memory 102 according to the received subscriber information at step 301 . 
5 Management module 100 configures gateway 18 at steps 302-306. At step 

302, management module 100 selects a combination of TIMs 104, echo cancellation 
modules 106, compression modules 108, packetization modules 110, and network 
interface modules 112 to service each subscriber. At step 304, management module 
100 assigns each subscriber one or more time slots in TDM bus 114 for 

10 communicating telecommunication information among selected TIMs 104, echo 

cancellation modules 106, compression modules 108, and packetization modules 110. 
Management module 100 then communicates control information to TIMs 104, echo 
cancellation modules 106, compression modules 108, packetization modules 110, and 
network interface modules 1 12 at step 306. 

15 Once configured, gateway 18 communicates telecommunication information 

between switch 16 and customer premises equipment 14. If one of TIMs 104 receives 
telecommunication information from switch 16 at step 308, the method continues by 
simultaneously or in series, as appropriate, performing steps 346-380. If one of 
network interface modules 112 receives a data packet including telecommunication 

20 information from DSLAM 20, CMTS 52, BSC 72, or other broadband data 

communication device at step 310, the method continues by simultaneously or in 
series, as appropriate, performing steps 312-344. 

Using steps 312-344, gateway 18 communicates telecommunication 
information from a DSL, cable, wireless, or other type of broadband platform to 

25 switch 16. Network interface module 112 receives a data packet from one of data 

links 28 at step 312 and communicates the data packet to one of packetization 
modules 110 at step 314. Packetization module 110 extracts telecommunication 
information from the data packet at step 316 and processes the telecommunication 
information for communication over TDM bus 114 at step 318. At step 320, 

30 packetization module 110 identifies the subscriber associated with the 

telecommunication information based on the data packet's source or destination 
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address or a subscriber identifier encapsulated in the data packet. Packetization 
module 110 communicates the telecommunication information to TDM bus 114 using 
the subscriber's assigned time slot at step 322. 

If the subscriber's profile includes an associated compression algorithm at step 
324, one of compression modules 108 receives the telecommunication information 
from the subscriber's assigned time slot in TDM bus 114 at step 326. Compression 
module 108 de-compresses the telecommunication information using the subscriber's 
associated compression algorithm at step 328 and communicates the de-compressed 
telecommunication information to TDM bus 114 using the subscriber's assigned time 
slot at step 330. 

If the subscriber's profile indicates that gateway 18 should perform echo 
cancellation on the subscriber's telecommunication information at step 332, one of 
echo cancellation modules 106 receives the telecommunication information from the 
subscriber's assigned time slot in TDM bus 114 at step 334. Echo cancellation 
module 106 performs echo cancellation on the telecommunication information to 
isolate and filter unwanted signal reflections at step 336 and communicates the 
telecommunication information to TDM bus 114 using the subscriber's assigned time 
slot at step 338. 

One of TIMs 104 receives the telecommunication information from the 
subscriber's assigned time slot in TDM bus 114 at step 340. TIM 104 processes the 
telecommunication information for communication using the subscriber's associated 
interface 26 at step 342 and communicates the telecommunication information to 
switch 16 using the subscriber's associated interface 26 at step 344. After steps 312- 
344, the method continues at step 308. 

Using steps 346-380, gateway 18 communicates telecommunication 
information from switch 16 to a DSL, cable, wireless, or other suitable type of 
broadband platform. At step 346, one of TIMs 104 receives telecommunication 
information from one of interfaces 26. TIM 104 processes the telecommunication 
information for communication over TDM bus 114 at step 348 and identifies the 
subscriber associated with the telecommunication information at step 350. In a 
particular embodiment, TIM 104 receives the telecommunication information from 
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one of unbundled analog lines 26a, and TIM 104 identifies the subscriber associated 
with unbundled analog line 26a as the intended recipient of the telecommunication 
information. In an alternative embodiment, TIM 104 receives the telecommunication 
information from a GR-303, TR-8, SS7, V5, ISDN, or other suitable digital interface 
5 26, and TIM 104 identifies the subscriber that is the intended recipient of the 

telecommunication information according to a subscriber identifier received from 
switch 16. After identifying the subscriber, TIM 104 communicates the 
telecommunication information to TDM bus 114 using the subscriber's assigned time 
slot at step 352. 

10 If the subscriber's profile indicates that gateway 18 should perform echo 

cancellation on the subscriber's telecommunication information at step 354, one of 
echo cancellation modules 106 receives the telecommunication information from the 
subscriber's assigned time slot in TDM bus 114 at step 356. Echo cancellation 
module 106 performs echo cancellation on the telecommunication information to 

15 isolate and filter unwanted signal reflections at step 358 and communicates the 

telecommunication information to TDM bus 114 using the subscriber's assigned time 
slot at step 360. 

If the subscriber's profile includes an associated compression algorithm at step 
362, one of compression modules 108 receives the telecommunication information 
20 from the subscriber's assigned time slot in TDM bus 114 at step 364. Compression 

module 108 compresses the telecommunication information using the subscriber's 
associated compression algorithm at step 366 and communicates the compressed 
telecommunication information to TDM bus 114 using the subscriber's assigned time 
slot at step 368. 

25 One of packetization modules 110 receives the telecommunication information 

from the subscriber's assigned time slot in TDM bus 114 at step 370. Packetization 
module 110 generates data packets encapsulating the telecommunication information 
according to the subscriber's associated data communication protocol at step 372. 
Packetization module 110 assigns the data packets the subscriber's data network 

30 address at step 374 and communicates the data packets to one of network interface 

modules 1 12 at step 376. 
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Network interface module 112 processes the data packets for communication 
over the subscriber's associated data link 28 at step 378 and communicates the data 
packets to data link 28 at step 380. After steps 346-380, the method returns to step 
308. 

Although an embodiment of the invention and its advantages are described in 
detail, a person skilled in the art could make various alterations, additions, and 
omissions without departing from the spirit and scope of the present invention as 
defined by the appended claims.. 



